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Field of the Invention : 

[00021 This invention relates to tissue transectors, and more particularly to 
such devices having electrocautery electrodes disposed for selective cauterization 
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and captivating of tissue structures such as blood vessels during surgical 
procedures to hemostatically seal and transect the vessels. 
Background of the Invention : 

[0003] Endoscopic surgery commonly requires manual manipulation of 
surgical instruments that are introduced into a surgical site within a patient through 
elongated cannulas containing one or more interior lumens of slender cross section. 
Endoscopic surgery to harvest a vessel such as the saphenous vein or the radial 
artery usually involves an elongated cannula that is advanced along the course of 
the vein from an initial incision to form an anatomical space about the vein as 
connective tissue is dissected away from the vein. 

[0004] Lateral branch vessels of the saphenous vein can be conveniently 
isolated and ligated within the anatomical space under endoscopic visualization 
using surgical scissors that can be positioned and manipulated through the 
elongated cannula. Such surgical procedures are commonly employed in the 
preparation of the saphenous vein for removal from within the anatomical space 
for use, for example, as a shunting or graft vessel in coronary bypass surgery. 
[0005] Surgical scissors that are used to transect vessels within the confines of 
limited anatomical space formed along the course of the saphenous vein commonly 
incorporate electrodes on or near the tissue-shearing blades. Scissors of this type 
are suitable for monopolar or bipolar electrocauterization of tissue prior to 
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transection of, for example, lateral side branches of the saphenous vein to be 
harvested. However, placement of the electrodes in relation to the tissue-shearing 
edges of the scissor blades may inhibit proper operation of the scissor blades to 
shear tissue and may inhibit thorough electrocauterization of a side branch vessel 
as the scissor blades close during transection of the vessel. 
[0006] Additionally, the scissor blades are conventionally rotated about a 
common pivot axis at the distal end of an elongated body using actuating levers 
within confined dimensions to preserve the diminutive sectional area of the 
scissors suitable for passage through a lumen of an elongated cannula. The 
associated linkage to a manual actuator at the proximal end of the elongated body 
commonly establishes little mechanical advantage sufficient for remotely shearing 
tissue under control of the proximal actuator, with resultant jamming of the scissor 
blades or other impediments to orderly surgical procedures. Additionally, repeated 
opening and closing of the scissor blades is a tedious procedure required to slice 
tissue along an extended path. 

[0007] Subcutaneous tissue-dissecting procedures are commonly performed 
under visualization through an endoscope that is positioned within a cannula and 
that is protected from directly contacting the tissue by a tapered transparent tip that 
performs the dissection as the assembly is advanced through tissue. The dissected 
tissue may also be dilated by insufflating the anatomical space formed in the 
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dissected tissue using gas under pressure that is supplied to the dissected 
anatomical space, usually through an access port located at the initial cutaneous 
incision where tissue dissection begins. However, visualization through the 
transparent tip of the tissue being dissected is commonly obscured by tissue and 
bodily fluids that contact the tip. In addition, insufflating an anatomical space via 
gas introduced under pressure through the access port becomes more problematic 
as the anatomical space is extended remotely from the access port and the dissected 
tissue surrounds the dissecting instrument. It would be desirable to overcome 
remote tissue-cutting difficulties, and to provide reliable visualization through a 
transparent tip during tissue dissection to form an anatomical space in tissue while 
under insufflation. 

Summary of the Invention : 

[0008] In accordance with the illustrated embodiment of the present invention, 
a tissue transector includes a pair of yoke-like electrodes mounted in spaced, 
substantially parallel relationship at the distal end of a slender, flexible body for 
manual extension and rotational orientation under control of a lever mounted at the 
proximal end of the slender body. The electrodes are positioned to supply 
electrical energy from an external source to cauterize tissue positioned between the 
yokes prior to shearing the cauterized tissue via a slicing blade at a remote surgical 
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site in a patient. The transector may be angularly positioned about the elongated 
axis of the body to orient the yoke-like electrodes for effective electrocauterization 
of the tissue to be sheared within a wide range of angular orientations about the 
elongated axis of the body. In one embodiment, the slicing blade is interposed 
between a pair of spaced yoke-like electrodes to slice tissue traversing the 
electrodes using a translational movement that retracts the slicing blade into the 
body while passing through the tissue. The electrodes may be angularly oriented 
about the elongated axis of the body under manual control of an actuator mounted 
at the proximal end of the body for angular and translational movements linked to 
the electrodes and slicing blade mounted at the distal end of the body. 
[0009] In another embodiment of the invention, a tissue-shearing blade is 
mounted on the transparent tissue-dissecting tip to facilitate transecting tissue 
within the endoscopic field of visualization. One or more of the embodiments of 
the present invention may be incorporated into and form an integral part of more 
comprehensive surgical apparatus, for example, as illustrated and described with 
reference Figures 8 and 9 of pending application Ser. No. 10/054,477, entitled 
"Vessel Harvesting Apparatus and Method", filed on January 18, 2002 by M. 
Stewart et al. 
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Brief Description of the Drawines : 

[0010] Figure 1 is an exploded perspective view of one embodiment of the 
tissue transector according to the present invention. 

[0011] Figures 2a and 2b are end views of the tissue transector of Figure 1 . 
[0012] Figure 2c is a perspective view of an alternative configuration of a 
blade for the embodiment of Figure 1. 

[0013] Figure 2d is a partial side sectional view of another embodiment of a 
tissue transector according to the present invention. 

[0014] Figure 3a is an exploded perspective view of a manual manipulator for 
the transector of Figure 1 . 

[0015] Figure 3b is an end view of the manipulator of Figure 3a illustrating the 
mechanical characteristics thereof. 

[0016] Figure 3 c is a perspective view of one embodiment of a manual 
manipulator for the transector of Figure 1 . 

[0017] Figure 4 is a plan view of an embodiment of a manual manipulator for 
the transector of Figure 1. 

[0018] Figures 5a and 5b are partial side and top views, respectively, of 
another embodiment of the present invention. 

[0019] Figures 5c and 5d are partial sectional views of a structure for 
manipulating the transecting blade according to the present invention. 
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[0020] Figures 5e, 5f and 5g are, respectively, partial side, end and perspective 
views of another embodiment of the present invention. 

[0021] Figure 6 is a partial sectional view of a tissue-dissecting transparent tip 
including another embodiment of a tissue transector according to the present 
invention. 

[0022] Figure 7 is a partial sectional view of a transparent tissue-dissecting tip 

on the distal end of a cannula that includes a lumen therethrough for delivering 

pressurized fluid in accordance with the present invention. 

[0023] Figure 8 is a pictorial end view of a cannula including a lumen 

therethrough for delivery of fluid under pressure to the tissue-dissecting tip. 

[0024] Figure 9 is a partial perspective view of the cannula of Figure 7 

illustrating the orientation of multiple lumens within the cannula. 

[0025] Figures 10a and 10b comprise a flow chart illustrating a method 

embodiment of the present invention. 

Detailed Description of the Invention : 

[0026] Referring now to the exploded perspective view of Figure 1 , there is 
shown the distal end of an elongated hollow support body 12 for the tissue 
electrocauterizer and transector in accordance with one embodiment of an end 
effector of the present invention. An electrically-insulating hub 13 formed of a 
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polymer such as polycarbonate is disposed to fit within the internal bore of the 
body 12, up to the axial extent of a flange 21 surrounding the perimeter of the hub 

13 at about the mid-length thereof. The hub 13 includes three spaced, parallel slots 

14 that are vertically aligned to receive therein a tissue-slicing blade 16 in the 
central slot and two yoke-shaped planar electrodes 1 1 in the slots 14 disposed on 
opposite sides of the central slot. Each of the electrodes 1 1 includes an axially- 
aligned recess or slot 15 having a width that may taper inwardly 30 from a forward 
edge of the electrode, as shown in Figures 2a, 2b, or that may be substantially 
uniform in width along the length thereof. Each of the electrodes has a rearward 
portion 22 that is integral with the forward yoke-shaped portion, and that fits 
within the corresponding slot 14 of the hub 13 for holding the electrode firmly 
therein with the hub 13 positioned within the bore of the electrically insulating 
distal end of body 12. The base or root 32 of the slot 15 extends forward of the 
adjacent hub to promote electrical contact thereat with vessels of smallest diameter 
received into the slots 15. Each electrode 1 1 includes a connector tab 23 for 
attachment thereto of an electrical conductor (not shown) for supplying 
electrocautery signal thereto, as later described herein, with common polarity 
oriented in spaced planes that are substantially normal to a vessel disposed 
between slots 15 in the pair of electrodes. 
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[0027] The insulating hub 13 also includes a forward jaw-like portion 24 that 
substantially aligns with the lower branches of the yoke-shaped electrodes 11, and 
that includes an axial slot therein that extends in alignment with the central slot 14 
through the rearward portion of the hub 13. The base of the forward portion of the 
central slot may be fitted with a strip 18 of metal or preferably Tecothane™ in the 
forward portion 24 to serve as an anvil for the blade 16. The upper edges of the 
forward portion of the central slot include serrations or upwardly-oriented 'teeth' 
19 to aid in holding tissue in position within the recesses 15 of the adjacent 
electrodes 1 1 during tissue-cutting operation. The 'teeth' 19 may protrude slightly 
into the width of the recesses 15 in the adjacent electrodes 1 1 to facilitate holding 
tissue being cauterized or cut. 

[0028] Specifically, tissue disposed within the recess 15 of the electrodes may 
be electrocauterized, as described later herein, and transected by the slicing 
movement of the blade 16 that translates and elevates within the central slot 14 in 
hub 13. The blade 16 is securely attached to an actuating rod 20 that controls 
simultaneous elevation and translation of the blade 16 within the central slot 14. 
The actuator rod 20 includes a resilient bend 25 proximal to the attachment of the 
blade 16 to the rod 20 for resiliently biasing the top edge 17, 27 of the rear portion 
of the blade against the top edge of the bore in tube 12 at the distal end thereof. A 
ferrule or ring 26 of wear-resistant material such as metal or dense polymer may be 
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fitted at the distal end of tube 12 to inhibit wear during sliding contact with the top 
edge 17, 27 of the blade 16. The ring 26 may be split 28 to provide variable 
spacing and resilient force of the blade 16 against the anvil 18. Thus, forward 
extension of the blade 16 configures the assembly in an 'open' position relative to 
the anvil 1 8 at the base of the central slot 14. As the rod 20 is retracted proximally 
within the bore of body 12, the upper edge 17, 27 of the blade 16 is engaged with 
the distal upper edge of the body 12 and ring 26. Additionally, the inclined portion 
17 of the upper edge engages the distal upper edge of the body 12 and ring 26 to 
reduce the elevation of the cutting edge of blade 16 relative to the anvil 18 toward 
a 'closed' configuration. Thus, translational or axial movement of the rod 20 in the 
proximal direction produces a compound slicing and closing movement of the 
blade 16 within the central slot relative to the forward portion 24 of the hub 13 that 
supports the anvil 18 for blade 16. Tissue disposed within the recesses 15 of the 
electrodes above the serrations 19 is thus transected in a smooth, slicing movement 
of the blade 16 as the rod 20 is selectively moved proximally, in the manner as 
described herein. The resilient biasing force provided by the ring 26 in the 
direction to urge the blade 16 into the anvil 24 may be altered by modifying the 
width or thickness or material of the ring in known manner, or by altering the 
angular orientation of the split 28 about the axis of the body 12. 
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[0029J Referring now to Figures 2a and 2b, there are shown end views of the 
transector of Figure 1, with illustrative engagements of the yoke-like electrodes 1 1 
and a tissue structure such as a blood vessel 29. Electrocauterization may be 
achieved by engaging the tissue structure 29 within the recesses or slots 15 of the 
yoke-shaped electrodes 11, and energizing the electrodes, for example, in the 
bipolar manner of opposite polarities of direct current or instantaneous polarities of 
alternating current, as shown. The yoke-shaped electrodes 1 1 facilitate 
establishing good electrical contact with the tissue structure 29, despite relative 
orientations thereof such as in diagonal traversal between upper tine of one yoke 
and lower tine of the other yoke, as shown in Figure 2a, or in lateral traversal 
between corresponding tines of the two yokes, as shown in Figure 2b, or in 
maximum insertion to the root or base of slots 15. Of course, the electrodes 1 1 
may also be energized in unipolar manner (of one/same polarity) relative to a 
patient's grounded body, or relative to a grounded blade 15 brought into contact 
with a tissue structure 29, in the manner as previously described herein. 
[0030] Following electrocauterization of a tissue structure 29, the actuator rod 
20 is tensioned proximally to retract the blade 16 into the bore within the body 12, 
and simultaneously to advance the cutting edge of the blade 16 toward the 'closed' 
configuration against the anvil 18, as previously described. These movements 
promote smooth slicing action through the tissue structure 29 that tends to be 
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further drawn into the recesses 15 in the spaced electrodes 1 1 and down onto the 
serrations 19 on the upper edges of the forward portion 24 of the hub 13 disposed 
between the electrodes 1 1 for secure anchoring of the tissue structure 29 during 
transection in this manner. Additionally, tissue structures 29 of larger sectional 
dimensions may be wedged into tapered recesses 15 in the yoke-like electrodes 1 1 
for enhanced electrical connection thereto during electrocauterization, and for 
improved anchoring during transection. 

[0031] Alternatively, the blade 16 may be positioned substantially as illustrated 
in Figures 2a and 2b with the cutting edge of the blade 16 angled downwardly and 
inwardly across the dimensions of the slots 15 to facilitate slicing sheet-like tissue 
structures by simply advancing the structure through the sheet-like tissue, without 
moving the blade between open and closed configurations. Alternatively, as 
illustrated in the perspective view of Figure 2c, a tissue-cutting blade 9 may 
include an angled or 'hook' -shaped sharpened edge 10 that may be retracted in a 
proximal direction to anchor a target vessel within the slots 15 in electrodes 11, 
and to sever the vessel during translational, retracting movement relative to the 
electrodes 1 1. A camming upper edge 8 of the blade 9 may curve upwardly from 
the rearward or proximal end of the blade 9 to facilitate camming action against a 
reference edge such as ring 26 and to increase the upward movement into the 
'open' configuration via reduced translational movement. 
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[0032] As illustrated in the partial side sectional view of Figure 2d, the upper 
and lower tines of each of the electrodes 1 1 may be shaped asymmetrically, with 
longer, broader tines 1 la adjacently arranged and disposed to confine a blade 16a 
therebetween. The blade 16a is pivotally mounted to rotate about an anchored 
pivot 42 in response to translational movement of the actuator rod 20 that is linked 
thereto. The slots 15 in the electrodes may taper to a cusp or apex 45 to assure 
wedged engagement of a target vessel within the transversely-aligned slots 15 for 
promoting good electrical contact with the vessel. 

[0033] In accordance with an embodiment of the present invention, the 
elongated hollow support body 12 (or the hub 13 alone) may be angularly oriented 
over a range of angles about the axis of the elongated body to facilitate easy 
alignment and engagement of the recesses 15 in the electrodes 1 1 with the random 
orientations of tissue structures 29 encountered during a surgical procedure. 
Specifically, as illustrated pictorially in Figures 3 a, 3b, a finger-engageable control 
element 31 is mounted for rotation about an axis 36 aligned with the elongated axis 
of the body 13, and is mechanically linked to a connecting member 34 that is 
mounted for rotation about an axis 35 at a shorter radius to the link 33 than the 
radius of the control element 31 to its rotational axis 36. The link 33 includes a 
slot 37 in one of the control element 31 and connecting member 34 in which a pin 
of the link 33 attached to the other of the control element 3 1 and connecting 
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member 34 may slide to take up the differential variation in distances to the 
respective rotational axes 35, 36 as the control element 3 1 and connecting member 
34 rotate in response to manual movement of the control element 3 1 . In this way, 
the connecting member 34 attached to the body 12 (or to the hub 13 alone) may 
rotate through a greater range of angles, (X, for a smaller range of angular 
movement, P, of the control element 3 1 . 

[0034] In addition, the control element 3 1 may also control deployment and 
retraction of the hub 13 and electrodes 1 1 and blade 16 for convenient manual 
operation from the proximal end of the body 12. 

[0035] In one embodiment, as illustrated in the perspective view of Figure 3 c, 
the manual control element may include a first member 39 that is mounted to slide 
fore and aft along the longitudinal axis of a proximal handle 40 and that is coupled 
to the body 12 for selectively advancing and retracting the body relative to the 
handle 40. The manual control element may also include a second member 44 that 
is mounted for longitudinal movement within an elongated longitudinal slot 46 in 
the first member, and that is coupled to the rod 20 for selectively advancing and 
retracting the rod 20 and attached blade 16 relative to the body 12 and electrodes 
1 1 . Thus, the electrodes 1 1 and blade 16 may be selectively advanced, with blade 
16 in the open position, as the second member 44 is advanced distally to the extent 
of the slot 46. Proximal movement of the second member 44 within the slot 46 
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actuates the blade 16 into the closed position across the transverse spacing of the 
aligned slots 15 in the electrodes 1 1 (as to sever tissue disposed therein), in the 
manner as previously described herein. Then, continuous proximal movement of 
the second member 44 against the proximal limit of the slot 46 also slides the first 
member 39 proximally to facilitate retraction of the electrodes 1 1 during one 
continuous movement of the second member 44 over a length of travel in excess of 
the length of slot 46. 

[0036] Referring now to the plan view of Figure 4, there is shown one 
embodiment of the present invention including a control element 31 disposed to 
rotate about a barrel segment of a proximal handle, and to translate along slot 38 in 
the barrel for deploying and retracting the electrodes 1 1 and blade 16 in a manner 
as previously described herein. 

[0037] Referring now to Figures 5a, 5b, there are shown partial side and top 
views, respectively, of another embodiment of an end effector according to the 
present invention in which each of a pair of electrodes 52, 54 for electrocauterizing 
a tissue structure such as a blood vessel protrude from an insulative hub 13 and 
retain common polarity in planes substantially aligned with the vessel. One 52 of a 
pair of wire loops that form the electrodes 52, 54 is assembled through the hub 13 
at the distal end of the elongated supporting body 12 to cross through the other 54 
of the pair of wire loops in order to form a root or base 53 of converging electrode 
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planes that thereby assure electrical contacts to a vessel of substantially any 
dimension disposed between the pairs of loop electrodes 52, 54. A hook-shaped 
blade 55 is disposed to translate longitudinally and laterally within a plane 
substantially normal to the planes of the electrodes 52, 54 in response to the 
camming edge 56 of the blade being advanced or retracted relative to a reference 
surface, in the manner as previously described herein. As illustrated in the partial 
top view of Figure 5b, the blade 55 is disposed within, and spaced away from the 
wire loops that form the electrodes 52, 54. This configuration of the blade 55 and 
electrodes 52, 54 avoids short circuiting of the electrodes 52, 54 that may be 
energized by applied bipolar electrocauterizing signals, and also establishes the 
conductive blade 55 as an additional electrode for alternative grounding or 
monopolar or bipolar electrocautery operation. 

[0038] Referring now to the partial side sectional views of Figures 5c and 5d, 
there is shown one embodiment of the present invention for manipulating a cutting 
blade 9, 16, 55 between open and closed configurations in response to translational 
movement of the attached actuating rod 20. Specifically, the rod 20 includes a 
resilient bend 25 that is displaced proximally from the blade 9, 16, 55, and that 
straightens out to reduce the elevation of the blade as the rod is drawn through a 
close-fitting lumen 57 within the hub 13 or supporting body 12. The resulting 
combined downward and retracting movement of the blade 9, 16, 55 greatly 
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facilitates transection of a target tissue structure that is confined beneath the 
descending and retracting blade. 

[0039] Referring now to the partial side, end and perspective views of Figures 
5e, 5f, 5g, there is shown another embodiment of an end effector in accordance 
with the present invention. In this embodiment, the end effector is disposed at the 
distal end of an elongated support body 12 and includes a blade and electrode 
structure for electro-cauterizing and transecting tissue structures such as blood 
vessels. The blade 58 is mounted for translational movement relative to the 
support body 12 in response to manual manipulation of one or more manual 
control elements 59, 60 that are mounted on a handle 67 at the proximal end of the 
support body 12, and that are linked to the blade and electrode structure at the 
distal end of the body 12. The blade 58 includes a proximal cutting edge 70 that is 
oriented substantially normally to the direction of translational movement. The 
blade 58 includes a generally tapered blade guard 72 that protrudes distally from 
the distal edge of the blade 58 to serve as a manual probe and guide for 
manipulating the end effector through tissue during positioning of the end effector 
relative to a target vessel. 

[0040] A loop electrode 74 surrounds and is spaced from the blade 58, and is 
disposed within a plane that is skewed to converge proximally with a supporting 
base 76 of the blade 58. The blade 58 and loop electrode 74 are supported within 
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respective channels within the hub 13 at the distal end of the support body 12. A 
resilient anvil 75, for example, formed of silicone rubber is disposed against the 
distal end of the hub 13 to receive the cutting edge 70 at the proximal extent of its 
translational movement. In this configuration, a tissue structure such as a blood 
vessel may be confined between the loop electrode 74 and the base 76 of the blade- 
electrode 58, between the cutting edge 70 and the resilient anvil 75. Bipolar 
electrical signal supplied to the conductive blade 58 and electrode 74 via electrical 
conductors 77 within the body 12 and connector 78 thus electrocauterizes the 
confined tissue prior to being transected by movement of the cutting edge 70 
proximally toward the resilient anvil 75. Additionally, the loop electrode 74 may 
include a resilient bend that can be drawn through its supporting channels within 
the hub 13, in a manner as previously described herein with reference to Figures 1, 
5c, 5d, to effect compression of confined tissue against the base 76 of the blade 58. 
Independent links between the blade 58 and one of the control elements 59, 60, and 
between the electrode 74 and the other of the control elements 59, 60 greatly 
facilitate manipulation of the end effector to capture, confine, cauterize and cut a 
target tissue structure. 

[0041] Referring now to the partial sectional view of Figure 6, there is shown a 
sectional view of another embodiment of a tissue transector according to the 
present invention including a section through a transparent tissue-dissecting tip 41 
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that is attached to the distal end of an endoscopic cannula 43. An endoscope 64 
within a lumen in the cannula 43 is substantially aligned with the apex 42 of the 
tapered tip 41 to establish a field of view through the tip 41 with a minimum of 
visual distortion and obstruction within the field of view. 

[0042] In accordance with the illustrated embodiment of the present invention, 
a tissue transector 47, 48 is disposed within a tapered wall of the tip 41 to facilitate 
selectively transecting tissue structures such as blood vessels that may be 
encountered along a course of tissue dissection. Specifically, one cutting blade 47 
may be firmly attached to the tip 41, with a cutting edge thereof substantially flush 
with the tapered outer wall and oriented toward the apex 45a of the tip. Another 
cutting blade 48 may be pivotally attached to the fixed blade 47 for scissor-like 
relative movement of the blades about a fixed pivot 50 in response to translational 
movements of the actuator rod 49 that is linked to the moveable blade 48. A 
manually actuatable control element (not shown) mounted near a proximal end of 
the cannula 43 and arranged in conventional manner to translate the actuator rod 49 
to implement the scissor-like shearing action of the blades 47, 48 under manual 
control. 

[0043] In operation, the pair of blades 47, 48 may be positioned together in 
closed configuration substantially flush with the outer surface of the tip 41 . A slit 
51 within the wall of the tip 41 facilitates recessing the blades 47, 48 in the closed 
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configuration to be unobstructive during tissue dissection as the tip is advanced 
through tissue. Alternatively, an integral recess within the outer wall of the tip 
may be provided to preserve the sealing properties of the tapered tip 41 relative to 
the distal end of the cannula 43, and to provide a receptacle within which the 
blades 47, 48 may be retained in unobstructive closed configuration, until required 
for selective transection of tissue structures encountered along a tissue-dissection 
course. Then, a manual actuator (not shown) positioned near a proximal end of the 
cannula 43 and linked to the rod 49 may translate the rod 49 forward to rotate the 
blade into the 'open' configuration, as shown. The cannula 43, tip 41 and blades 
47, 48 may then be positioned with a tissue structure such as a blood vessel 
disposed between the blades 47, 48. Tensioning the rod 49 via the manual actuator 
(not shown) near the proximal end of the cannula 43 thus rotates the blade 48 about 
the pivot 50 in scissor-like movement to transect the tissue structure disposed 
between the blades. Of course, the blades 47, 48 may also support electrodes near 
the cutting edges thereof in conventional manner for use in bipolar 
electrocauterization of tissue prior to transection. 

[0044] Referring now to Figure 7, there is shown a sectional view of an 
endoscopic cannula 61 having a tissue-dissecting transparent, tapered tip 63 
attached to the distal end of the cannula 61, with the apex of the tapered walls 
substantially aligned with an endoscope 64 disposed within a lumen of the cannula 
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61 . In accordance with the illustrated embodiment of the present invention, the 
tapered tip 63 is configured to provide both tissue dissection and a convenient gas 
port for simultaneous insufflation of an anatomical cavity formed in dissected 
tissue. Specifically, the lumen of the cannula within which the endoscope 64 is 
fitted (or other lumen) serves as a gas passage forward of the sliding seal 62 along 
the cannula between a gas-entry port 65 near the proximal end of the cannula 61 
and the tip 63 disposed over the distal end of the cannula 61 . The tip 63 is spaced 
away from the cannula 61 by a plural number of radially-extending spacers 66 that 
are evenly spaced around the perimeter of the cannula 61 . The resultant spacing 
between the distal end of cannula 61 and inner walls of the tip 63 provides an 
outlet port for gas under pressure to exit from the transporting lumen within the 
cannula 61. In the illustrated embodiment, stand-off spacers 66 separate the inner 
walls of the tip 63 from the outer walls of the cannula to establish the gas outlet 
port. In another embodiment, for example, as illustrated in Figure 6, a slit 5 1 
through the tapered wall of the tip 41 also serves as an outlet port for gas under 
pressure to be supplied substantially at the remote surgical site where tissue is 
being dissected. Positive gas pressure maintained from within a lumen of the 
cannula 43, 61 and from within the tissue-dissecting tip 41, 63, inhibits incursion 
of tissue and fluids into the interior of the tip and cannula. And, insufflation gas 
released in this manner overcomes common problems of trying to insufflate an 
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extended anatomical space in dissected tissue from the location of an access port 
near the initial incision. 

[0045] Referring now to the pictorial end view of Figure 8 and to the partial 
perspective view of Figure 9, there is shown a portion of another embodiment of an 
endoscopic cannula 61 including a gas-inlet port 65 disposed in fluid 
communication with a lumen 69 that traverses the length of the cannula 61 
between proximal and distal ends thereof. The end view of Figure 8 and the 
perspective view of Figure 9 omit for clarity of illustration a proximal-end seal that 
closes off the proximal end of the lumen 69. Thus, gas supplied under pressure to 
the lumen 69 through the gas-inlet port 65 is transferred to the remote surgical site 
near and around the distal end of the cannula for insufflating the anatomical space 
formed in dissected tissue. Other lumen 68, 71, 73 through the cannula facilitate 
sliding or rotational movements therein of control rods and surgical instruments, 
such as an endoscope 64, or transector of Figure 1, or the like, during endoscopic 
surgical procedures of a type as previously described herein. Gas such as C0 2 
under pressure may be conveniently supplied via flexible tubing 81 attached at one 
end to the gas-inlet port 65 and at an opposite end to a convenient fitting or 
connector 82 such as a Luer-lock connector. Gas under pressure delivered to the 
distal end of the cannula in this manner greatly facilitates dilating tissue 
surrounding an anatomical space formed in tissue near the remote surgical site at 
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which transection of vessels is performed in the manner, for example, as described 
herein with reference to Figure 1. In addition, suction can be applied to port 65 to 
remove fluid from the surgical site. 

[0046] Referring now to the flow chart of Figures 10a and 10b, there is shown 
a method embodiment of the present invention used, for example, to isolate the 
saphenous vein during a vascular surgical procedure. Specifically, an incision is 
formed 81 over the saphenous vein to expose the vein and initiate tissue dissection 
through adherent tissue along the course of the vessel. An elongated cannula, 
having at least one lumen extending therein substantially between distal and 
proximal ends and configured with a transparent tissue-dissecting tip disposed over 
the distal end of the cannula, is inserted through the incision to bluntly dissect 
tissue 83 away from the saphenous vein and from around side-branch vessel 
connected to the vein. The tissue dissection is performed under visualization by an 
endoscope that is positioned within the at least one lumen in the cannula to provide 
a field of view through the transparent tissue-dissecting tip. A portion of the length 
of the saphenous vein, and the connected side-branch vessels, are thus exposed and 
isolated 85 within the anatomical space formed along the vein in the dissected 
connective tissue. Insufflation of the anatomical space may be performed 87 
during or following tissue dissection using gas under pressure that may be 
delivered in a manner as previously described herein to dilate the tissue 
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surrounding the anatomical space in order to expand the working space around the 
saphenous vein. The endoscopic cannula is then removed from the anatomical 
space through the initial incision, and the distal end is reconfigured 89 by 
removing the tissue-dissecting tip to expose a plural number of lumens that extend 
within the cannula to the distal end thereof. Alternatively, a cannula having a 
plural number of lumens extending therein to the distal end thereof, and not 
requiring reconfiguration by removal of a tissue-dissecting tip from the distal end, 
may also be used. The cannula thus configured includes a plural number of 
lumens, for example, as described herein with reference to Figures 8 and 9, with an 
endoscope slidably supported in one lumen, and with a transector such as described 
herein with reference to Figure 1 slidably supported within a lumen of the cannula 
near the endoscope lumen. 

[0047] The cannula configured with an endoscope and tissue transector 
extendable through the distal end of the cannula is inserted 91 through the initial 
incision into the anatomical space along the saphenous vein. A side-branch vessel 
within the anatomical space is selectively engaged 93 with the transector, for 
example, with the vessel traversing the slots between yoke-like electrodes, 
substantially as described herein with reference to Figures 2a and 2b. The set of 
electrodes may be selectively rotated generally about the elongated axis of the 
supporting body, for example, using a manual actuator as previously described 
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herein with reference to Figures 3a, 3b, 3c and 4, in order to orient the yoke-like 
electrodes to receive the side-branch vessel across the respective slots. The 
electrodes are bipolarly energized 95 to heat and cauterize the vessel in the region 
between electrodes, and the cauterized vessel is then severed 97 by the transector 
blade that is disposed to slice the vessel intermediate the electrodes. 
[0048] This procedure is used to cauterize and sever each side-branch vessel 
that is encountered along the course of the portion of the saphenous vein that is 
isolated within, the anatomical space of dissected tissue. After all such side-branch 
vessels are cauterized and transected 99, the transector may be removed from 
within the anatomical space 101, and from within the cannula. This facilitates 
introduction of a ligating and transecting instrument, or instruments, through the 
cannula to ligate and transect the isolated saphenous vein in conventional manner 
for removal from the anatomical space. 

[0049] Therefore, the apparatus and methods for electrocauterizing and 
transecting tissue in accordance with the present invention facilitate tissue 
dissection and electrocauterization and transection of tissue at remote surgical sites 
within tissue being dissected. An anatomical space formed in dissected tissue may 
be conveniently insufflated at the remote surgical site by delivering gas under 
pressure to the distal end of a cannula. Endoscopic visualization of tissue 
dissection at the remote surgical site is greatly improved by providing insufflating 
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gas under pressure through the tissue-dissecting tip. Such remote delivery of 
insufflating gas to the distal end of the cannula facilitates surgical procedures such 
as transecting vessels within an anatomical space in dissected tissue. 
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